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AB Title compds. [I; n = 0, 1; Rl = H, OH; R2 = H; or, when n = 0, R1R2 = 

bond; provided that when n = 1, Rl and R2 both = H; R3 = C02H, C02R4; R4 = 
alkyl, aryl; A, B, D = H, halo, alkyl, OH, alkoxy; X = CO, CH (OH) ] , were 
prepared by incubating I (R3 = Me; other variables as above) with a 
microorganism of a genus selected from Streptomyces , Stemphylium, 
Gliocladium, Bacillus, Botrytis, Cyathus, Rhizopus, Pycniodosphora, 
Pseudomonas, Helicostylum, Aspergillus, Mucor, Gelasinospora, Rhodotorula, 
Candida, Mycobacterium, or Penicillium. Alternatively, the microorganism 
can be Cunninghamella bainieri. Thus, terfenadine was 

incubated with Streptomyces rimosus NRRL-2234 in a soybean flour medium at 
29° to give a product containing 76% terfenadine acid metabolite. 
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AB Title compds. [I; n = 0, 1/ Rl = H, OH; R2 = H; or, when n = 0, R1R2 = 

bond; provided that when n = 1, Rl and R2 both = H; R3 = C02H, C02R4; R4 = 
alkyl, aryl; A, B, D = H, halo, alkyl, OH, alkoxy; X = CO, CH(OH)], were 
prepared by incubating I (R3 = Me; other variables as above) with a 
microorganism of a genus selected from Streptomyces, Stemphylium, 
Gliocladium, Bacillus, Botrytis, Cyathus, Rhizopus, Pycniodosphora, 
Pseudomonas, Helicostylum, Aspergillus, Mucor, Gelasinospora, Rhodotorula, 
Candida, Mycobacterium, or Penicillium. Alternatively, the microorganism 
can be Cunninghamella bainieri. Thus, terfenadine was 

incubated with Streptomyces rimosus NRRL-2234 in a soybean flour medium at 
29° to give a product containing 76% terfenadine acid 
metabolite . 

AB Title compds. [I; n = 0, 1; Rl = H, OH; R2 = H; or, when n = 0, R1R2 = 

bond; provided that when n = 1, Rl and R2 both = H; R3 = C02H, C02R4; R4 = 
alkyl, aryl; A, B, D = H, halo, alkyl, OH, alkoxy; X = CO, CH(OH)], were 
prepared by incubating I (R3 = Me; other variables as above) with a 
microorganism of a genus selected from Streptomyces, Stemphylium, 
Gliocladium, Bacillus, Botrytis, Cyathus, Rhizopus, Pycniodosphora, 
Pseudomonas, Helicostylum, Aspergillus, Mucor, Gelasinospora, Rhodotorula, 
Candida, Mycobacterium, or Penicillium. Alternatively, the microorganism 
can be Cunninghamella bainieri. Thus, terfenadine was 

incubated with Streptomyces rimosus NRRL-2234 in a soybean flour medium at 
2 9° to give a product containing 76% terfenadine acid 
metabolite . 
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(process for production of piperidinylhydroxybutylphenyldimethylacetates 

via microbial oxidation) 
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(process for production of piperidinylhydroxybutylphenyldimethylacetates 
via microbial oxidation) 



L4 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2 005 ACS on STN 
AN 2000:706359 CAPLUS 
DN 133:280646 

TI Procedure for the biocatalyzed regioselective oxidation of 
terfenadine 

IN Schmitz, Guenther; Takors, Raid; Weuster-Botz , Dirk; Wandrey, Christian 
PA Forschungszentrum Julich G.m.b.H., Germany 
SO Ger. Of fen. , 10 pp. 

CODEN: GWXXBX 
DT Patent 
LA German 
FAN.CNT 1 

PATENT NO. 



KIND DATE 



PI 



DE 19913862 
DE 19913862 
PRAI DE 1999-19913862 
GI 



Al 
C2 



20001005 
20030410 
19990326 



APPLICATION NO. 



DE 1999-19913862 



DATE 



19990326 




AB A process is provided for the biocatalytic conversion and separation of a 

racemic compound that has low water solubility in a membrane coupled 
bioreactor . 

In this process the substrate compound which is in microcryst. form and the 
biocatalyst are retained in the bioreactor while the product is removed 
via cross flow filtration. Thus terfenadine was biocatalyzed by 
Cunninghamella blakesleeana to an ale. (I) in a membrane coupled 
stirred tank fermentor. The ale. I was then removed from the fermentor 
through coupled crossflow filter membrane while the microbial cells and 
microcryst. terfenadine were retained. After eighty hours of 
fermentation, the concentration of I rose to - 2 00 mg/1 and removed at this 
level for 

the remaining 120 h of fermentation A total of 900 mg/1 of I was produced over 
the course of the fermentation The ale. produced, I, was recovered from the 
permeate by ion exchange chromatog. Also in the scope of the invention is 
the conversion of I to the carboxylic acid fexofenadine which is 
facilitated by the activation of the tert-Bu group of terfenadine 
to an ale. by the regioselective oxidation 
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TI Procedure for the biocatalyzed regioselective oxidation of 
terfenadine 

AB A process is provided for the biocatalytic conversion and separation of a 

racemic compound that has low water solubility in a membrane coupled 
bioreactor. 

In this process the substrate compound which is in microcryst. form and the 
biocatalyst are retained in the bioreactor while the product is removed 
via crossflow filtration. Thus terfenadine was biocatalyzed by 
Cunninghamella blakesleeana to an ale. (I) in a membrane coupled 
stirred tank fermentor. The ale. I was then removed from the fermentor 
through coupled crossflow filter membrane while the microbial cells and 
microcryst. terfenadine were retained. After eighty hours of 
fermentation, the concentration of I rose to ~ 200 mg/1 and removed at this 
level for 

the remaining 120 h of fermentation A total of 900 mg/1 of I was produced over 
the course of the fermentation The ale. produced, I, was recovered from the 
permeate by ion exchange chromatog. Also in the scope of the invention is 
the conversion of I to the carboxylic acid fexofenadine which is 
facilitated by the activation of the tert-Bu group of terfenadine 
to an ale. by the regioselective oxidation 
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AB The regioselective oxidation of terfenadine with the fungi 

Cunninghamella blakesleeana was studied as a biochem. alternative 
for the chemical synthesis of the antihistaminic drug fexofenadine. 
It was demonstrated that C. blakesleeana oxidizes the tert-Bu group of 
terfenadine to the corresponding ale. 1- [4 - (1 , l-dimethyl-2 - 
hydroxyethyl) phenyl] -4- [4- (hydroxydi phenyl methyl) -1-piperidinyl] -1- 
butanol . A continuous process for regioselective oxidation of 
terfenadine was developed. Terfenadine was supplied 

micro-crystalline due to the low solubility in water. Optimum reaction 
conditions 

with respect to medium composition, temperature, pH, p02, co-substrate and 
feeding 

rates were found by means of reaction engineering studies. A cross -flow 
microf iltration unit was operated in a bypass of a lab-scale stirred tank 
reactor for retention of the biocatalysts and the micro-crystalline substrate. 
The ale. was continuously removed with the filtrate to minimize product 
inhibition. Continuous biotransformation of micro-crystalline 
terfenadine with C. blakesleeana in the membrane reactor system 
with a dilution rate of 33 h at co-substrate conens . of about 1 up to 3 g/1 
glycerol in the reactor resulted in a space-time yield of 145 mg of 
alc./l/day and an ale. yield of 71%. The produced ale. was easily 



isolated from the filtrate by adsorption on XAD-4 resin followed by 
elution with methanol (concentration factor 7) . 
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TI Regioselective oxidation of terfenadine with 
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AB The regioselective oxidation of terfenadine with the fungi 

Cunninghamella blakesleeana was studied as a biochem. alternative 
for the chemical synthesis of the antihistaminic drug fexofenadine. 
It was demonstrated that C. blakesleeana oxidizes the tert-Bu group of 
terfenadine to the corresponding ale. 1- [4- (1, l-dimethyl-2- 
hydroxyethyl) phenyl] -4- [4- (hydroxydiphenylmethyl) -1 -piper idinyl] -1- 
butanol . A continuous process for regioselective oxidation of 
terfenadine was developed. Terfenadine was supplied 

micro-crystalline due to the low solubility in water. Optimum reaction 
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feeding 

rates were found by means of reaction engineering studies. A cross-flow 
microf iltration unit was operated in a bypass of a lab-scale stirred tank 
reactor for retention of the biocatalysts and the micro-crystalline substrate. 
The ale. was continuously removed with the filtrate to minimize product 
inhibition. Continuous biotransformation of micro-crystalline 
terfenadine with C. blakesleeana in the membrane reactor system 
with a dilution rate of 33 h at co-substrate conens . of about 1 up to 3 g/1 
glycerol in the reactor resulted in a space-time yield of 145 mg of 
alc./l/day and an ale. yield of 71%. The produced ale. was easily 
isolated from the filtrate by adsorption on XAD-4 resin followed by 
elution with methanol (concentration factor 7) . 
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AB The invention concerns a method for 


preparing fexofenadine from 



terfenadine by a bioconversion process using Absidia corymbifera 
LCP 63-1800 or Streptomyces platensis NRRL 2364 strain. 
RE.CNT 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 
TI Novel method for preparing fexofenadine 

AB The invention concerns a method for preparing fexofenadine from 
terfenadine by a bioconversion process using Absidia corymbifera 
LCP 63-1800 or Streptomyces platensis NRRL 2364 strain. 
ST terfenadine Absidia Streptomyces fexofenadine fermn 
IT Absidia 

Absidia corymbifera 
Actinomucor elegans 

Cunninghams 1 la 
Fermentation 
Streptomyces 
Streptomyces platensis 

(preparing fexofenadine from terfenadine by Absidia 
corymbifera or Streptomyces platensis) 
IT 50679-08-8P, Terfenadine 

RL: BMF (Bioindustrial manufacture); BPN (Biosynthetic preparation); BIOL 
(Biological study) ; PREP (Preparation) 

(preparing fexofenadine from terfenadine by Absidia 
corymbifera or Streptomyces platensis) 
IT 76815-56-0 

RL: BPR (Biological process); BSU (Biological study, unclassified); MFM 
(Metabolic formation) ; BIOL (Biological study) ; FORM (Formation, 
nonpreparative) ; PROC (Process) 

(preparing fexofenadine from terfenadine by Absidia 
corymbifera or Streptomyces platensis) 
IT 83799-24-0, Fexofenadine 

RL: BPR (Biological process); BSU (Biological study, unclassified); RCT 
(Reactant) ; BIOL (Biological study) ; PROC (Process) ; RACT (Reactant or 
reagent) 

(preparing fexofenadine from terfenadine by Absidia 
corymbifera or Streptomyces platensis) 
IT 213013-68-4P 2 13 013 -69 -5P, Terfenadine phosphate 
RL: BYP (Byproduct) ; PREP (Preparation) 

(preparing fexofenadine from terfenadine by Absidia 
corymbifera or Streptomyces platensis) 



